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Abstract: 

An optical pickup device for a compact disk (CD) player and a digital video disk 
(DVD) is provided. The optical pickup device substitutes a conventional lens and other 
optical elements with a hologram and configures a laser diode and an optical detector as a 
single module, thereby minimizing the size and weight of the optical pickup device as well 
as shortening the time needed to read information recorded on an optical disk. The optical 
pickup device includes a substrate B, a collimating lens (4), a 1/4 wavelength plate (5), an 
objective lens (6), and a holographic optical element (3). The substrate (B) has a 
polarizing beam splitter (2) that polarizes light emitted from a pair of laser diodes (1, la), 
which are emitted according to the type of an optical disk (D) of the DVD or the CD, and 
reflects the light upwards; light observers (8) that detects light intensity of the light emitted 
towards the back of the laser diodes (1, la) and maintains beam of the laser diodes (1, la) 
to be stable; and light detectors (7) that detects the received beams and reads information 
are configured as a single module. The collimating lens (4) focuses a divergent light 
polarized at the beam splitter (2) above the substrate B into a parallel light. The 1/4 
wavelength plate (5) shifts the polarized portion of the parallel light focused at the 
collimating lens (4) by 90 degrees. The objective lens (6) focuses the incident light that 
passes through the 1/4 wavelength plate (5) onto the recording surface of the optical disk 
(D). The holographic optical element (3) focuses the beam reflected from the optical disk 
(D) into four directions so that two focuses are formed. 

The present invention performs the function of the conventional optical pickup using 
the hologram. In addition, because the laser diodes and the optical detector are formed as 
a single module, minimizing the size and weight of the optical pickup are possible, and 
reproduction speed of information on, for example, a compact disk player (CDP), a video 
disk player (VDP), an optical disk player (ODP), a multi disk player (MDP), are improved. 
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oiaiAi cuhe A\mz\ &o\&x\M^o\m^ me 304: 



(54) □xi^magq^Ba^ Miunaioioigj ^gia gxi 



ot 



Ol 

en 



□I AI21M E^tf ^ Sfe DVDSe CD M3I0ICH21 SxlOil 3» 2££, DVD SE 

i= CD2J § QI^B(D) g If Oil CLfdf <M^^o^ gt £||0IaH C*0|£E(1, 1a)0fl AH £A^ £J 

M ^gSfOI, ^AhSfe £J >i^aiEj(polar izing beam spl i tter)(2)3. &D\ ^ 3I0IJH 

P0|2E(1/' 1a)2| ^SES BSS £JS| EHIOIaH D0I2E(1, 1a)2| Si ^§6^1 5? 

xitt ^ sfb.s ^APiO)2f t aAfa s^afe a sg^»(7)M smsj s^im 

H, &}| PIEKB) #¥011 £>0| £T^HdlEU2)0ilAH aSSIOJ S^sfe M£l 

011011 e!S(4)a. #21 M£IOilOI§ ei^(4)0||AH e^I 90E b[?^ 4./4I»Se(5)' 

a. #21 1/4HrSEK5)0ilAH 1Mb SJAhSS 3 P±3(D)2| 31^ #011 S^ofe mg6!!2(6)2K 
31 P^H(D)0il ^ B.WSfe g§ ¥ 2S0I §££JE^ 6^01 4»ef£S S^Sfe I 

neD^i ^^xK3)^ ^#sp. 



Ah 



oibh& e s^n^e mssm ji^m Jt^swi am, se^ biioixi poised 

s 3*±2&.sm2i e§§ ^se 4^ 9io\ s^&m ±m ai aisfsn? ^ 2^1 disoii ^ise Afga^ 

S~CCPTCoiTipact disk player), VDP(Video disk player), 0DP(0ptical disk player), MDP(Multi disk 
player) H Oil AH §M°J XH^ES tfUMIi ± 9i^m A^g§ ^ 2WI Site PrXIJI SP. 
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SAffAf 



£&2I zt&m £3 

£ ia ^ ib^ ge^ei 9sis §xi2i 9sj3ii» sei 52s, 

£ 1A^ 93J3II2J S2J AfAI£0|H, 

e iBfe 9^121 Mei sesoip. 

£ 2fe SB^oi DVD g§ CD M 310101 9S!S §X|2| 9^311 2¥?^i M2J SE£. 

£38^ gfgOII 2|B 9^S §X|2| 9^ v 3il M21 AhAISE. 

£ 4^ g gfgOII 2JB 95JS §X|2| 9^311 ^P^m M2J SS£. 

£ 5A 3* 5Bfe B »S0|| 2|B §£3eJi5! 9£X*21 93^M £2! ££^. 

£ 5A^ 2^ 5§ s^n^2j aei essoin. 

£ 5Bfe 4JXhi! S^3§H2J §3^1 S2J S2£0IO. 

£ 6£ B SgO|| 2|B S2! S3£. 

£ 7 A SI 7B^ B gfgOII S|& §X|2| ^§1 £2J 

£ 7Afe 9 P^33t CHgB!£OII 2|fi S^xISD ^CH^ 3*?2| ^SfiEOIH. 

£ 7Bi= § Cl^33^ CH S^li^Oii 2|B S^?lx|SP- gCH§J 3^2J ^§£0|Ch 

£ 8A §y 8Bi= B ITS Oil 2|B 9^12 S»2| S^?ixl &2}Q\\ WE 9 a«£» &Q\\M2\ 9101731121 
331 &§}m S2J 

£ 8A£z 3 P^33r CUS^U^OII 2|B 3^¥ix|SCf ^OiH S^Oil 9 SS^W 6NM/H2I aiOI7HS2| 3 

£ 8B^ 9 t\±ELH Q\m&l*QU 2|B S^xISO- 3WSIXIfe a*? Oil 3 2#±Xh 4NHI/H2I aioixis 
2J 331 £21 tfgEOICK 



£ 9A U\X\ 9C^ B Kg Oil 2|» 9^13 §x|2| S5H± 0113 §*! MSHU 0119011 MB 4»» 9 a 



£ 9A*r S Dl^33t CHS SI* Oil SIB S^XlMQ ^CH§ 3^ Oil 9 3S±» £0\\M°\ aiO|Xi^2J EH 

@e mbi 2om, 

£ 98^ 9 Cl^33|- CHS SO* Oil 2IB 3^x121 3^ Oil 9 S«£X|- &0UH2J aiO|XIS2J ffli&g 
310111, 

£ 9C^ 9 C|^33|- CHSe!!2SOII 21 fi 3^?ixlMO 3H»9IHfe S^Oil 9 ^OilAi2J SIOIXIBJ 

2] M2J 330IP. 

£ioa uixi ioc^ b agoii 2i b §xi2j Menu oiiasi Oil* M2J £g£. 

<£S2| ^e^^Oil CUB ^^2J 



1 

3 
5 
7 



aioixi aoi££ 

#^3SH^! ^±X[ 

1/4IUSB 

9 SS^Xh 



2:^ ^ Hdl EH 
4:Md| DilOllj ey^ 

8:9 SAh3| 



ah 



S i@8 SSI- CI^32J 31^ Pi Oil 9M ^MofOj 3|^M 88^U, 31^^12] 31^011 If 5M8f2 
3 £JMO^^ ^1 S^SfH^Mi Eh^Sfe 9^19 3fl (Optical Pickup System) Oil &B 51£ 

^61 S^3E«^ 94iXKholographic optical element)© Ahgofe DVDSg CO MaiOIO|2| 9^13 

sxioii as aoia. 

i^2S 9^!S £1011 £AI9 tih2f 1*01, 92i£^ AFg£J^ aiOIXi Of 01 ££( laser 

diode)(1)2h HD\ aiOIXH CIOIS£(100)0ilA| U8 M2HtJ AiM(tracking servo)^ OlStt ^ SE 
s 3S£^ ^SSfe Sia^XK200)2f P ^3| SIS^»(200)» S3|6fe aiOIXH aOI££(100)2| 
m S^S2^ S^Srfe ^aiOilOlU S!^(col I imat ing lens)(300)£K &D\ BBIOIIOIB ^ ^E(300) Oil >H S 
^9 S890IIAH SJA^Oil S^B PUF^ ^HIA|3I3 ^JA^Oil ^^PJ SUFfe ^ArA|9lfe S 
^HdlEi(polarizing beam spl i tter ) (400) 2L ^3| g! r^Hdl Ei (400) Oil AH ^99 11 90£ &l 

Mmfe aBAmia(500)2j. ^31 aBAmia(50o)oii 210H 9S^3^ gJA^9e 9 
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CI±H(D)2| ^l^e^OII S^oFfe 1/4IUSe(600)a, £P) 1/4IttSfiH600)0ll 2J8H S P^3(D)0ll 

a * ^AF£]^ syoj eSSI 90£ SSfAPIte 1/4mSB(700)j». 6PI 1/4m§e(700)§ S^SfOI P 

AI £PI S ^HaP(400)01IAH £Wa Si 4*B8K=: 4=g (800)2}, &2I £1^(800)011 AH 4^ a 

si sxisfe a gg^iooo)^ ^sap. 

oia aoi ?sa sen£j a^is §«& atom pois^moojoiiah ass §yoi aa^»(20o)on/d 
^aiu ahms n\o\m ^ s*£^ 3S2§ ss aoi saoiioigi ei-sooo)^ qmb saoiioii! 
ai^ooom gjttstoi sss2§ a^a. oiceh, oia ^oi a^a^ gga2j pm^ 4Pi a ^ 

*aP(400)§ ¥2f8m 1/4Hf§EK700)0ll/H 88 ^a£l3, 0ICH S E> AUDI a (500) (HI Ai 882g 9 0£ 
BAfB * 1/4mSB(600)0ll 2J6N § P^B(D)°I 3I*H#«I S^SQ. 

oi si aoi s^a S8 a p^b(o) goii ?\m& saasoii tap baisch si ea2j ^eh^ sxihxi 
ej- sisgfgroi ^aa°^/M § p±b(d)ohahsi e>A*a^ ^siS2j §»gnp> sch urn 
i/4wse(7oo)a saswi ap. 

£PI 1/4nt3EK700)S S2f& S£ 5i^^g2§ DA I §J?jz|£JOj &A>»2| Ea^OI gJA^SI 

Oil 0\B\O\ 90 £ SJSaH, 3 ^31 S ^HaP(4O0)M SHf6fe BIAfSSI Sa^OI 2JAha2| a^SHj- 

90£ snpf a ch gj ^nai a (4oo)oii a Aha a. 

ois* soi a ci^a(D)2j §si gjAha S8 £Pi gj ±Haa(400)oii/H «wa ^oii 

4^ £1^(8)^. gJA}8tOI S9H£J AHM(focusing servo)^ 0IS5PI «e bl§4*xhS S>^ »iJ£S £J 
3, 01 S£ 9 2^31(900)011 2HISOI gy/iS^t » S! £5H£J AHM2] £PI^ Olg 

£Jb aoip. 

naQI. b*2l HBHSie! CO Eaf0IM0UHi= 780nm »S2| 3I0IXH P0I2HM A^gSfeQI y 

mo\ rn^ow mo\ 2j»s dvd = aoi«fe a p^b &011 3i^a §s2i ijs s a p^bdi- 

OIS aiOIOf ?S0|| WtB a^ eimOl 635LHXI 650nm aiOIXj ttOI2 = « AJSBSS 

Mi a^^j i>n ^o^ AH£ ^£2| c^oi^m ^asHo^ 6fe ^mgoi 2^ sip. 

OIM 6H16PI ^16*01 £ 2011 £Aia U*2f ^01 90£ £lfe aS^ ^011 ^£2| DVDg aiOIH 
P0ISH(100a)S HHxiahOj ^^£1^ a P^3(D)2] g^OII CEhSF ^M^^o^ oHS" aiOIXH 

pois^(ioo,iooa)g ^aAis a a^a(o)si §ss ^ch moi^ii ap. 

naai. 0121 aoi dvd s§ a^a sxi^ a^^^M2j mxui oi^chu a^^i 

»api- ¥him xniam, sb a a«3P* 3 a^oi ^i^isfe 91x1011 bHxiao] s^ch sxisi b^i 
?ui:hi a oma ¥^pf ^^chioipoii sib a^iS2j ^^ji >mo\x\i\\ s\o\ a p^ 

b #011 j\m& §s2j s^^sm Hoi=aM sasoi ^sip. 

EE§[, a¥MM0| =Xf^o^ 3S2JCH0^ 6*H^ iiJAIZIOI SdH 1^13 ^^!^0| °^6^| 5^01 XHI 
SES, e^OII^ EP^a) 357323^2* ^01 ^£x1l aiO|»S¥E1 ^^Bfe 3^H°J UVb PS 

a»s ^^2i, ^oi 3^H2j si stsa^^ eiHfe eai cm oi g ey^, ^01 3^21 sisaM a p^ 

B^oii a^APfe chm£]^, m\ a p^b^oiiah e^Aha si a s^^i^ ^p^a^ a^ia 9 
xpi- ffas sip. 

AH ^P^SICH S13, ^AFa u cii ^OlUib a SS^|2| a P^BOil ^l^a §M1 Oil 

a aoi s^ai gjoim^: ai sachah sse • 4^ at ok a s^ie 2^t s v e 

xi a 6i^2j asw s^^i oil sta^ sjch si^ xoip. 

3aU Oiae UOIH OIIXI aBKKnife Edge Method)P3 8fe Q|, 01 IttSOl 

^ma 2^^ g^^oii soi ssfs^i s^£ixi a3 ^oilmi £ioi a^a2i ^p^oi sas^i 
as, se Mengi oiiafe ^£2j a s^^ioii 2|ohah oi^cnxib ^eibK cm ah A^ea^ s^ pi^i 

4:XK)1I 2J8HAH sj^a 1xK 0XK -1x*2J 3SM 2^ Olgafe 20|H^, S^OI CH^^I Sfe S 

aiaoi aaa. 



go/ oimjixtrntr Jim^t mm 
e ^ h S2i t»2f ^oi eaisi ^x-iigi oH^oPi s^^. ^oi, oiiasi s§§ °}§ 

33 S^o^l 4-^^ 4^ Sl^CN , ^|^2j ^j^ §y 2IP a^l ¥§§ a^3^o^ □^|6F3 aiOIXj POI 
SE2f a S^^IM 6\L[9\ 2f§ ^^6*H^Mi a^!S SxIM £9 , 3^8? ^ SISE^ OH^ 
a P^B ^Oil ^l^a §M1 Ql ^2£J^ AlZfg 4^ 5fe DVDSg CO MaiO|Oj2J 

asis §xim aismfe ai sip. 

^oi2f ^^api ¥]oFOj s igg ^§2j sj^^ie ^oii ^gjsi^ p^bsi ewoii o>a 

^eh^o^ »ag= e & v 2i aioixi poi2H2f, ^,01 aioixn poisjeoiiah ^m<b sm eia^ s 

^HPP(polarizing beam spl j tter )2f . ^>^l aiOIXH P0ISH2] ^ifo^ ^ v aa S2j a£M S^5F0j 

aioixn poi^H2j sm ^sa^i ^xi& ^ si£^ af^ a ^apis s^m3, s^^j oiia ^ 

CHI aH ^oH ^^eOife 5§I ¥ §^6fe 2§ 5§ S^3^0| §^£12, P^SOIIfe EJA^SEI 

^ se 4:h^ ^^a^ a^afe &x\m s^b^oi ^^a s^Ban^i a^xhM s&sfoi ?&®m m 

S2§ &P 



0I8K 4PI2f aOI S DVDS § a^lS S»2| ^l^^ At&OII CEFM a ^AlOIIM sO) ?S, 
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§2[ stssas seoii 9\n ^ Aii 6 1 aaaie a§i 9P. £38s ssoii sie 

S«2I M2J A^A|£0II3, £ 4{= B SgOII 2|ff g^ia §X|2J SW^I MB! 

£0111, £ 5fe B SSOII 21 ff BS32H5! §±Xf2J fig! Sa£OIH, £ 68 B SSOII 2|» 

»*MI2| 33^M MS! £ 78 B SSOII 2\& »Sjg Sx|2| ^§1 Sej 20IH. £ 8B 

b ^ v soii 21 » §xi2i s^^xi ^sioii mm m aa^xi- gai/dsi biioixhs2j bd\ &s\m s 

2J 2012, £ 9£r B SSO{| 2|ff gSJgj SX|2j OilfiH Si Oil EH Oil CQ^ 4SS 3 Sf ri: 

» «0II/H2| 2||0|XIS2| 33| gSIM S2i gg£0|I2. £108 B SSOII 2|& S»2| MEJi^ Oil 

a-i2j oiis sei gs£0ip. 

B SSOI *!g£]±r DVDSg CO M5II0I0I2J ^^19 Sflte O^M^I HHxISIO) DVD ££r CD2J g P 

^3(o) snoii ma £ew^o^ sss^ » »2i aiom pois£(i, ia)2h m\ aioixi 

P0I££(1, 1a)0il AH SM S^o^OI ^§2^ &A*ofe gj ^H£l EH (polar izing beam 

splitter)(2)£l, H?\ BilOIXH P0|££(1. 1a)2| ?»2£ S»S S2j 3£g 2S8tO| 2ilO|XH POI£ 
£(1. 1a)2| SM BIS 8131 SXIS 4* Sl£^ 6fe S &A|3|(8)2h SMS Si aiofOI SSI 
3 &m±XH7)D\ 8HJ2I SS£ 3IB¥(B)2K &D\ 3IB*(B) ^¥Oil 6PI S ^HBI & (2)011 AH 

£3£I0] ^^SI Sgg2£ Q^Sfe BBIOIIOIS 2!*(4)2K SaOIIOIg £1^(4) Oil AH £) 

^9 §^32| S^SI 90£ d^te 1/4B8»(5)]J, 6PI 1/4»SB(5)0II/H gUIS^ £)A^3M 3 CI 
>i3(D)2J ^l^e^OII S^Shte Q\m$l^(6)9\, &D\ O\m^(6)0\\ 2J6H a CI^3(D)0II S^S ^ 
Aha ^ gj§ ¥ 2H2J s§0| §££i£^ mO\ 4°J§2§ a^Sfe S^3BII5| 3£XK3)S 22 

£>oi s^nai^ B±xK3)fc a^eoiite aMS2i ssoi ¥ :>hm atsia^ 2§ ^§ s 

^Zl^(3a)0| §££112, Ef*30j|^ SA138 4JH^ m^olW S^ofe ti»9 S^3^(3b)OI ISS 

p. 

£», feOI a ag4i»(7)fe 4jXhg2^ 4B^8 fll1SSSV(7a)2f , I^£|3HI 4B^@ 
Iil2^S^¥(7b)^ Xil1SS^¥(7a)2f SI2»S*¥(7b)^ CHSS^I 

3IB*(B)«0il bHxl@P. 

4^1 3 S#4:XK7)fe 6PI a^Zl^^ »^XK3)0ll 2^ i§ S^3^(3a)2J ^ ^SMOIOil dH 

x|@P. 

a§8 ^oioiiAHsf aoi b §3^1 aa&a. 

&OI0II/H2J 901 Sxlb, £3 * 4011 £A|S tih2f 901, 3 P^3(D)2| g^Oil 

COa oHS aiOIXH P0|££(1, 1a)0ilAH2^ gj ^Ha|EH(2)0ilAH «S2£ 90£ ^Ah£|0) M£l 

noiH s!!3(4)s gJMan, oich eaioiioiu &i^(4)m sufa^oi s^S2^ s^cf. oira. 01 
2i 901 s^£i*= &d\ mm&si pEfe i/4mseH5)oii/H ^, chm§u^(6)chiah m 

P^3(0)2j 31^0^011 S^@P. 3 P^3(D) ^ Oil AH §M1 * ^A^B ^sJS2J ^ 

ND\ £J01 ^tyo^AH XHxh 1/4BSB(5)« gSiafDI PA| §!¥lxiaCH s^nen^i a^XK3)S 

3EA18Q. 

S^3EH^| »^IK3)0II ^A^ gg, £ 5011 £AIS bf2f 901, £^3 £11^ S^»(3)2| 3 

SOil 1% 5§ a^3^(3a)0ilAH 23H2J ^§ 5§I 5>£^ SJ1£I2, 31^ SHAH SSZiat^ %± 

»(3)2| UHSOil S^Q a^n^(3b)0il 2J5H 4S82S Sj^SjOl % S^4iXK7)2J 2^S# 

¥(7a)(7b)0il 2|2| S^EJH^Mi g P^3(D) ^Oil §51 g^M 4^ Si^il SP. ' 

B ^SOil 2|£ a^|S SX|2| Sj^i^I §¥9 £3 Oil 2]o\0\ SP ^ Ail 61 ^SShS, g P^3(D) 
^Oil aiOIXHBOl 8*8^1 ^(^, CHI an 3? h B» 3^:d1=d2) SlAhSIOi a^3BH^I a 

4iXK3)0il 2J5H ^ S21 BSaH, S^S 0|g^2J g^Oil dHxiS § S#^Xf(7)0ii 

§ S^Oil^, £ 9B0il £AI9 d^2f 90! , 3 S^^XK7)0il xF&Sfe aiOIXHSS 9g 3^1^ C«S£J^ 
9EHM 9^il SP. 

SIS, £ 7A0il £Aia bf2f 901, 3 Cli3(0)3f Qi^a!^(6)01l 2joH &2J ^IxISP 

^CHX|^(d2>d1), S^?ixl cD\ c'2^ OI^S^ SUfM SOI, £>0| a^3B«5j »^JK3)0I|A| 

oiess £S(fi)(f 2 )oi mm^°^ oigm^ii sen 4pi a ss^xk7)oiiah sxia^ ^21 m&s 

£ 9A2f 901 UEfU^il SP. 

0|2J-fe yCHS £ 7B0II £AIS bh» 901, 3 CI £3(0)^ LHs^ii^(6)0il 2|6H S^Slfe S2J ?jxlSP 
^W^IXie(d2<d1), Q^9\X\J\ BOhfl S^3EH^| a^»(3)0IIAl Olg^B ^S(f,)(f 2 )0l 

SJM^2^ SS2§ 0|§o^| £4 CH 3 S^^Xf (7)0il AH SXISfe ^2J HH^B £ 9C2I 901 UEf 

U^il SP. 

na°£, ^,01 XHI2^S^¥(7b)2| «(e)(h)2| S^l^ <m^2| ffl(f)(g)eff dll bllina^ 

H, Oil 2d 2| aXIS 4- Si^il 01 «EHM Qje^^(6)M §Sj0) ^ 

b ^§2) oH*0i|0|6H (actuator )(A)01I SJ^mOj CHe^!iZE(6)M ^6JS g*!0|3HI 5^^ OlldHM 

ass ^ 2^p. 

^, FE =(e+hHf+g) 

91 AjOilAH FE^h »OIB £ 7A2I 901, S CI^3(D)^^ □M^J^(6)^¥E1 ^ CH XI 20|H^ 
^^OilOIEi(A)^ Oig&]^(6)M 91^ s^OI>il 6\0\ 3 Cl^3(0) ^Oil SOI §Sfo^| S^£J£^ of 
B, H2J <i!sOia ^CHS a Cl^3^^ CH§eH^(6)0il ^^^Xlfe 20IH^ ^gSi^(6)M §5| 
01 OiiaHg £§BO. 

» ci^3(d)^ sjs^oii Menu ona^r £ioe a iocoii £Aie 901, -xa»2S 

^ SOI xl^xl^ 3^21, +x^8f2S xl^xlfe ¥ ^FXi S^P. 

B SB Oil 21 SxlOII/dfe -xSSOII «»6h Xil2SSS¥(7b)2| S(a).(c)OII SAJSte S All 3 1 



11-4 



g}H II 61 4= 1999-0057 188 



2h +x&soii «mb a(b)(d)2i &m.m binme ouana sss 4> ao. 

^ TE =(a+c)-(b+d) 

»s 9 a oil °ish oil a as. ^ehu oiia as, m\n @ c\±n(o) goii ui^s niM 
§a2i e^oi p^s^i eo. 



»9 aoi » ass s^n^e AFg^oi ^issi s^a 3i^g ^smi sm. seb aioixi a 

0I2E2* S as±»g 8tU2| 215 4* 2iCH i^Si SI 3§2[g 4* 5JPI OH ^ Oil ^19 

M AF§5fe CDP(Compact disk player), VDP(Video disk player), 0DP(0ptical disk player), 
MDP(Multi disk player) ^ Oil AH ga2| XH«^E» S£tAIU ^ A^gii ^ SI 31 20ID. 

sb, s§3^8 »^a?2i cHSiS^oi soimoi ^hoii/he ^bh :i#sa seisMi xnss^a §a 

AI3lfe §21 sHHn 2iCf. 



a?s 1 

»B!S 3XI0II AH , 

g£ D^ajl dHxISJOl OVD SEzr CD2| g P^B(D) gHOil df^ <meh^o^ gr^g^ B S2| aiOIXI 
Q0I2 = (1, 1a)2h &3| eilOIXH CK)l2Hd. 1a) Oil AH £AF@ &m BS8W ^82? eWSfe ^ 
dIEUpolarizing beam spl itter)(2)2f, £>0| BIIOIXI D0I2E(1, 1a)2| ?»2S BSS £J2] »£■ a 
•8101 fillOIXH QOIfiEd, 1a)2| £JM 813 8} 31 8X1 » ^ 8fte 9 aAPI(8)2h EJAhS gjg 

3ft 8101 §£§ Hte 9 a^XK7)m 6H42J £15 3IB¥(B)»; 

&}| 3IB¥(B) #¥011 ao| g ^H£IEI(2)0IIAH &&S\0\ SSi2§ S4|8}b g£l Oil 

01 B 85(4)21; 

&3I Sal DilOl £j^(4)0i(AH S^^2| e^Sf 90£ df^fe 1/4II}9&(5)jlh 

1/4mSB(5)0IIAI S^EIfe gJA^M 3 C!^3(D)2J D\m&&0\\ Di^2"ZB(6)2} ; 

cne&i^(6)0ii 2joH a ci^3(d)oii s^s m BAhgt ¥ :>H2i ^§oi ggsis^ mo\ 4& 

S^Sfe S532H5i a^»(3)» S^ofOI 31 ^§2^ Sfe DVDSg CO M5II0ICH2J 

a?s 2 

H1 1 SOII SI 01 A) «SH3ie| a£»(3)te, 

SJ^oii safssi ssoi ^ jh^ aesiafe 2g a£3B(3a)oi g^gn, ei^^oii^ 

SJAhSS 43H5 SSfofOI S^8te ^5H^(3b)0| 2i ^§2^ Sfe DVDS § CD Mfill 

0|Oi2J S^IS SM. 

a?s 3 

an son sioiAH a ss^xkz)^, 

^£H?J Olia-tS S#S 4 s 4JXH25 4MSS01 SIAhaS SXIo^ X-||19a*¥(7a)£f; 

0II£IS ^ ^^£J>II 4MS£I0| SJAFSe SXISfe Xil2SS#¥(7b)^ 

^§2§ 5fe DVDS § CD M£ilO|Oi2J §X|. 

a?s 4 

H1 1 SOII £ICHAH HI1SS#¥(7a)2f HI2^S^¥(7b)^ , 

&m. cussi^i ^ie¥(B)^oii hhxiq 5§ m^^.^. mtz ovose co saioicH2i s^ia Sxi. 
a?s 5 

misoii aiouH a as^xK7)fe, 

^Ol lhfcXK3)0ll 2§ 5§ S53^(3a)2j ^ sgAFOIOII bHx|& 5iM ^S21 81- 

DVDS § CO Meil0IOi2| 9^13 SXI . 
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§ DH m o\ m 1 999-0057 1 88 

SE&ta 
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§ :>h m m m 1 999-0057 1 88 

£&5a 



7 
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gJH if 5)^11999-0057188 




O 




11-9 



£&8b 
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£E&9b 
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jf]^ 8m 1999-0057188 



h 1 BS 
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